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What is the correct way to use a thermometer to take the temperature of a liquid?

Thermometers are a common tool for measuring temperatures.  They are a technological
application of the fact that most liquids expand when heated.  The liquid in most thermometers
is either colored alcohol (often red), or mercury (usually a silverish color).

Your teacher will give you a detailed review of how to use and take data from a thermometer.

Oral Thermometer     Meat Thermometer Thermistor Probe
   Thermometer

PPPPRRRROOOOCCCCEEEEDDDDUUUURRRREEEE

1. Your teacher will give you some introductory information.

2. Examine the thermometer carefully without picking it up.  Can you tell which end stays out of the liquid?
Often there is a large reservoir of liquid at one end, called the bulb.   What is its purpose?  Record these
answers in your laboratory notebook.

3. Hold the bulb of the thermometer carefully between two fingers while you examine the measurement scale.
Most likely not all the division lines are numbered.  Determine the spacing of the division lines.  Record this
in your laboratory notebook.

4. In your laboratory notebook, record the safety precautions to take when using a thermometer.  Describe the
proper actions to take if a thermometer gets broken.  (Hint:  What materials should be cleaned up when a
thermometer breaks?)

5. Hold the bulb of the thermometer between your thumb and finger.  Describe what happens to the liquid in
the stem of the thermometer.  Why does this happen? Record your observations in your laboratory
notebook.

6. In your laboratory notebook, explain why you should always pick up the thermometer carefully by the top of
the stem.
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Thermostat

BBBBAAAACCCCKKKKGGGGRRRROOOOUUUUNNNNDDDD    IIIINNNNFFFFOOOORRRRMMMMAAAATTTTIIIIOOOONNNN

T h e am o unt  o f e xpa nsion  di ff er s in  var i ous m ate r ia ls.  T h e exp ansio n o f cer tai n h ea ted  m a te r ia ls ca n b e r ea dil y
se en , w hil e oth er s e xpa nd le ss dr a m a ticall y.   T hei r  exp ansio n can on ly be de tected  b y sensit ive  m e asur i ng
eq ui pm e nt.   Und er sta ndi ng th e scie nce o f t he r m a l e xp ansion  a llo wed  i nve nto r s to  cr ea te a t oo l call ed  th e
t h er mo s t at .  T her m osta ts con tr ol equ ip m en t t ha t r egu la tes th e tem per at ur e  of  t hei r  sur r ou ndi ng s.  T h er m ostat s

r e gu lat e f ur naces,  a ir  con di tio ner s,  an d o th er  hea ti ng and  cool ing  e qui pm e nt  au tom at ica lly. 

A b i me t al lic  s t ri p  con sists of  tw o str ips of  d iff er e nt  ki nds o f m eta l bon ded  t oge the r ,  ba ck to  ba ck.   Whe n t he 
te m p er a tur e incr ea se s, bot h str ips l eng the n.   Beca use t hey a r e dif fe r en t kin ds of me tal , t he y e xpa nd  by di ff er e nt
am ou nts.  If  th e m et al of th e b ott om  st r ip  l eng the ns m o r e,  b ut is st ill  bo nd ed to th e t op st r ip , t he  bi m et al lic st r i p m ust 
cu r l .  The  i nne r  a r c wi ll be  th e sho r te r  str ip.   W he n t he te m pe r at ur e d ecr ea ses, t he  bi m et al lic st r i p str a ig hte ns ou t.

A th er m ost at  in  use is par t of an el ect r ic cir cuit .  Un til  a  ce r ta in  te m pe r a tur e i s
r e ached , a  l itt le ga p b etw ee n t he bi m et al st r ip  an d the  wi r e s o f t he  eq uip m e nt
co nt r ol led  b y t he th er m ost at  ke eps t he cir cu it ope n.  As th e tem per at ur e  r i se s, the 
bi m e tal  st r i p b end s and  gr ad ual ly cl ose s t he  ga p.  W hen  th e str ip ha s b ent 
en ou gh,  it  closes th e e lectr ic cir cu it.  El ectr i cit y flo ws an d t he ai r  cond it ion er  or 
ot he r  e qui pm ent  co m e s o n.

If  t he the r m ost at ha s t ur n ed  on  an  a ir  con di tio ner , the  te m p er a tur e wil l n ow  go 
do wn .  The  b im e tal  str i p coo ls dow n and  st ar ts to be nd less.   I t t he n str a ig hte ns up 
an d no lon ge r  t ouche s t he wi r es.  Th e cir cui t i s o pe ned , a nd  el ect r i cit y sto ps
fl ow ing .  Th e a ir  co ndi tio ne r  t ur n s off .

Yo u wil l b e exp er i m e nti ng wi th str ip s m ade  o f t wo di ffe r en t typ es of  m a ter ia ls,  in  t his ca se  ki nds o f t ape . Sci ent ists
on  t he Gen esis missi on must do sim il ar  exp er im e nta ti on as th ey devel op and  choo se ap pr o pr i at e m ate r i als to 
co nstr u ct th e cr af t and  eq ui pm e nt fo r  t he mi ssi on.  Alth oug h Gen esi s eng ine er s know  i n g ene r a l h ow he at aff ects all 
ki nd s o f m at er i als, the y a r e  especia lly co ncer n ed ab out  th e exp ansio n a nd co ntr act io n o f sol ids.

Air Conditioner or
Furnace
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How can we create a model of a thermostat controlling a furnace?

PPPPRRRROOOOCCCCEEEEDDDDUUUURRRREEEE

1. G e t two  pi eces of ta pe,  on e pap er  ma ski ng an d o ne pl ast ic tr anspar en t.  St ick t he st icky sid es tog et her 
ca r e ful ly.   Cut  of f excess so you ha ve a sin gle  fl at  pi ece  o f t ape  t hat  is n ot sti cky o n t he  ou tsi de .  You r  bi - t ape 
st r i p shou ld  be  ab ou t 6 ”  l on g.

2. G e nt ly hol d one  en d of the  bi - t ape  st r i p.  It  shou ld be  st r ai gh t.

3. He at  th e o th er  end  o f t he st r ip .  Re cor d you r  o bse r vati ons i n your  l abo r at or y n ote bo ok. 

4. Al lo w t he bi - t ape  st r i p t o coo l d own  t o r oom  t em p er a tu r e.   R ecor d  yo ur  ob ser va tio ns in  yo ur  la bo r at or y
no te boo k.

5. T r y thi s e xp er i m en t wit h o th er  typ es of  ta pe .  Recor d your  o bse r va ti ons in  your  la bo r at or y n ote boo k. 

CCCCOOOONNNNCCCCLLLLUUUUSSSSIIIIOOOONNNN

In your laboratory notebook, record the most important rule to follow when using a thermometer.  Compare with others
in your lab group.  Did you all pick the same rule?  Discuss the reasons you each had for your choices.

Explain how one thermostat on a wall can control both the air conditioner
in hot weather and the furnace in cold weather.  Remember that during
pleasant weather the thermostat’s bimetallic strip is not completing the
circuit of either the air conditioner or the furnace.


